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Abstract
The Transpyrenean Central Corridor plays a vital role in the transportation of goods from the Atlantic ports to the North of 
Europe. In the European context, the central corridor was originally called Priority Axis Number 16th in the Trans-European 
Transport Network. Afterwards, it became one of the objectives of the global network for 2050.
This work is part of the collaboration agreement that Zaragoza Logistics Center maintains with Fundación Transpirenaica to 
promote, encourage and boost the role of rail in the Peninsula and Europe.
The main objective of this work is to demonstrate the relevance of each logistic node (ports, airports, rail terminals, logistic 
platforms, etc.) through which the Central corridor passes using three-dimensional animation. In this way its geostrategic position 
is clearly in evidence and the large economic impact derived from its interconnectivity with ports, airports and transport and
logistic infrastructures.
The paper also aims to reflect the low environmental and territorial impact that this freight rail corridor represents, respecting
natural parks and protected areas, showing in turn the viability of the route for low-slope areas. The rail corridor begins in 
Algeciras (Spain) and Sines (Portugal) and ends in Paris; for stretches of the route whose current state is not fully defined (under 
construction, projected future, studying alternatives, etc.), the most reasonable current scenario has been used.
The article is a description of the methodology of a 3D animation generation of a corridor where some challenges such as the 
management of layers and the recording compilation have been overcome. Therefore, the methodology can be applied to any 
other case study, not only a road infrastructure but even a river, a valley, etc.
The range of stakeholders that would benefit from this work goes from entities such as Fundación Transpirenaica – in their 
promotion of the corridor capacities –, the Administration – to show the feasibility of the path –, and in general companies 
interested in extending the concept of supply chain management to other geographical areas and also interested in the use of 
intermodal modes for that end.
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1. Introduction
1.1. General perspective
In recent years, globalization, offshoring and economic development have all been significant factors in the 
increase in international freight traffic. So much so, that the existing corridors in Southwest Europe are reaching 
traffic density, that exceeds its capacity.
Spain is the country with the lowest modal share of freight rail among the most significant EU countries, in 
addition to being the country with the largest decrease in rail transport experimented in the last decade in comparison 
with all of these countries. This fee is around the 4% of the Ton-km transported by ground transportation, compared 
to the European average of 17%, according to recent data from Eurostat (Ministry of Development, 2012a).
During the last decade, the Iberian Peninsula ports (in Portugal and Spain), have adapted to the new freight flows 
from America, Africa and Asia, to Europe.
All these flows are currently going across the Pyrenees by two channels: Portbou and Irun. In the case of the 
railway, the transit of goods by these channels incorporates waiting. In the case of the road, according to the Franco-
Spanish traffic Observatory in the Pyrenees, in 2006, more than 20,000 trucks per day on average crossed the 
mountains, 110 million tons per year estimated. Road channel is currently saturated and expectations for 
improvement are not addressed in the short term.
Since the major bottlenecks of the system are the border crossings, national firms, on their behalf, aim to increase 
the degree of customer satisfaction, improving performance and, in particular, changing its organization of these 
steps (Ministry of Development, 2003).
The goal of the Community, patent in recent years, is quite clear: international transport trains should be able to 
cross borders without administrative and legal obstacles (Ministry of Development, 2003).
The current rail situation at the border is such that from 240 million tons of goods that crossed the Pyrenees in 
recent years by all modes (including maritime), the railway and combined mode (rail-road) involved only 2%. If the 
distribution of such traffics is observed, it is confirmed that 87% of the traffic goes through the coastal highway and 
the rest is distributed by other channels, and only 4% flows via the inland roads. This results in the channels of the 
Atlantic and Mediterranean corridors being saturated comparatively speaking with other existing in the Pyrenees, 
and due to the difficult terrain, they do not accommodate high freight traffic through the area.
Among the top priority objectives of the EU with respect to in commitment to the railway mode, it should be 
noted: to clear the railway cross-border channels, especially in the East and West, which are running out of 
possibilities; and optimize an existing railway corridor and passenger released by the implementation of high-speed 
lines, both in Spain and in France.
In April 2011, the European Commission published the new Transport White Paper under the heading "European 
Transport Strategy 2050. The roadmap Transport 2050. Towards a single transport area". This document includes 
various proposals to reduce the dependence on the oil sector and carbon emissions (European Community, 2011a). 
In this regard, the Commission advocates a policy in which the modal shift of freight transport from road to rail has 
special relevance, thus following the guidelines already included in the previous White Paper. The Transport 2050 
roadmap also aims to remove major barriers and bottlenecks in many key areas across the fields of transport 
infrastructure and investment, innovation and the internal market.
The extension of the main routes to the future Member States should contribute to the success of enlargement and 
to offer the Union a new opportunity to reduce congestion by promoting intermodality.
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1.2. The Transpyrenean corridor
Railway freight networks must link large strategically located areas. In this regard, the Central Axis is emerging 
as a very effective corridor to connect the two major ports of Sines and Algeciras to logistical areas of the Iberian 
Peninsula and France, painting an almost direct path to Paris.
This axis, with a strong European character, was considered the number 16th axis of the Trans-European 
Transport Networks (TEN-T), inside the 30 priority projects of the European Union, until 2010. Nowadays, it is 
included in the 2050 global network (European Community, 2011b)
The presence of the corridor within the EU priorities gives the idea of its importance not only for the 
development of Portugal, Spain and France, but also for Europe.
As a priority project number 16th, the Sines/Algeciras-Madrid-Paris axis, including a high-capacity rail corridor 
through the Central Pyrenees, has received EU funding amounting to 5 million euros (50% of the total estimated 
budget), plus the contribution of the participating Member States with the other 50% reaching a total of 10 million 
euros for 2013, earmarked for carrying out suitable environmental, technical and geographical studies of the 
corridor, an economical and financial analysis, linked to Spanish and French freight networks, and for public debate 
processes in Spain and France.
The Transpyrenean corridor, even having more than 75% of its kilometers already built, is an axis for the future, 
considering that the most representative task is the construction of the low level tunnel of the Central Pyrenees, “the 
Central Pyrenees Tunnel”.
The Central Axis is the key point to promote trade relations between the EU and the rest of the world. North 
Africa needs entry points to Europe not only maritime but also effective land corridors.
2. Scope and objectives
With this preamble, the study's main purpose is to show the geostrategic position of the Transpyrennean Axis 
demonstrating thus the great socio-economic impact of their interconnectivity with different logistic nodes (ports, 
airports, railway terminals and logistic and transport infrastructure) for which passes.
In addition, this paper also aims to reflect the low environmental and territorial impact of this freight railway 
corridor, respecting natural parks and protected areas, showing at the same time the viability of the route through 
areas of reduced slope.
The tool created to reflect all these aspects was a 3D animation, generated from a GIS, using the ArcGlobe 
module from ArcGIS 10 software, overcoming the limitations that this program has to generate 3D simulations.
The paper is structured as follows: First, it describes the main goals pursued. Secondly, it describes the GIS 3D 
animation tool used with its scope and limitations, and the cartography resources necessary to build the scenes. In 
subsequent sections, it explains how the animation was made and which parameters were taken into account for the 
creation of the different layers. And finally, it lists the general conclusions of the study.
3. Methodology
3.1. GIS definition
A GIS is an information system specialized in the management and analysis of geographic information 
(geospatial information). These systems allow data entry by various channels, including direct scanning and 
coordinate input by digital files (Santiago, 2005), both channels used for this study.
The basic functionality of a GIS is the manipulation of data for analysis and generation of new information, 
providing results of different types, out of which, in this case, it has been chosen to generate a specific output, a 3D 
animation of the Transpyrenean corridor route.
The information that represents the geographic data in a GIS can be encoded in two formats: raster or vector 
(ESRI, 2004). In this case, both formats have been made use of.
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Finally, there are also two types of geographical variables, discrete or continuous. The vector model used for this 
study with the three main elements, points, lines or polygons, makes use of discrete data elements and raster models 
(such as the orthophotography used as a base map or the Model Digital Terrain) use variables whose value is 
continuous in space.
3.2. 3D tools
The ArcGlobe environment allows you to visualize, analyze and animate 3D or 2D data in three dimensional 
spaces. This module is designed for use with very large datasets, i.e., large amounts of GIS data on a globe surface. 
This application is based on a global view of all the data projected on a projection of the global cube and visualized 
at various levels of detail, in real geodetic location (ESRI, 2004).
The 3D data visualization enables the deployment of images or vector data on surfaces and vector features 
extrusion of a surface to create lines, walls and solid elements. You can also use 3D symbols to add realism to the 
display of GIS data and create animations, as presented here.
Scenes can be seen from different viewpoints by using different viewers or changing the properties of 3D layers 
to use shading or transparency. The 3D globe properties can also be modified to set vertical exaggeration of the 
terrain, the sky background color, the sun's position on the globe, etc. (ESRI, 2004).
3.3. Bibliographic sources
Information sources used for this project are all of secondary character, i.e. obtained from sources where the 
information had already been gathered, without definitive control over how it was collected (a clear example of this 
is the information derived from previous studies on logistic platforms). However, the data has been compiled almost 
entirely via the Internet.
The object of this study is not to detail the current state of construction of the corridor’s stretches but to make a 
study of the corridor’s influence areas. Therefore, the details of the construction status of each stretch (completed, 
under construction, planned for 2013...) have been omitted, taking instead a future scenario in which these corridors 
will be completed.
3.4. Animation creation steps
The Sines/Algeciras-Madrid-Paris Central Axis 3D simulation was created simulating a bird's eye view on the 
Central Axis to demonstrate its interconnectivity and the low environmental and territorial impact of this freight 
railway corridor.
The methodology for creating the animation can be broken down into the following phases:
x Phase 1. Scene creation
x Phase 2. Scene recording
x Phase 3. Editing exported clips from ArcGlobe
x Phase 4. Menu Creation and video final compilation
Both phase 1 and 2 have been implemented using the ArcGIS 10 software. However, phases 3 and 4, have been 
implemented with the help of a specialized video editing software. Next, there is a brief explanation of what these 
four phases consist of:
Phase 1. Scene creation
The initial step in the animation is the creation of the scene. This includes everything from the layout of the 
Central Axis itself to the characteristics of the surrounding environment.
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ArcGlobe has a set of predetermined layers or base maps, which provide a background for the subsequent 
addition of other elements.
The layers or elements that compose the scene are:
x The Model Digital Terrain (MDT) providing the terrain elevation (raster format).
x The aerial base orthophotography in raster format.
x The Central Axis route layer, symbolized by a red line to allow continued viewing throughout the animation 
(vector format). This layer includes a schematic symbol drawn over the Pyrenees, representing the different 
alternatives currently considered in the section of the low-level tunnel through the Pyrenees, still under study.
x The main population nodes layer with their corresponding labels (vector format).
x The administrative boundaries layer that contains the Regions crossed by the Central Axis route in Spain, France 
and Portugal (vector format).
x Protected areas (National Parks, Natural Parks, Wetlands, Biosphere Reserves, Bird Importance Areas, etc.) in 
vector format.
x The main communication networks composed of roads, railways, ports, airports, etc. (vector format).
x The most important logistic platforms in the Central Axis hinterland, as possible indicators of economic and 
population development of different areas. 
x And finally, other decorative items, such as, for example, cranes and infrastructure of the port of Sines, shown in 
Figure 1.
Figure 1. Example of the created environment at the Port of Sines (Portugal).
All these elements have been either imported (because databases that contain it were already available) or 
digitalized directly into the ArcGlobe application, thus creating the necessary data. Then, the appropriate symbols 
were added and finally some properties such as shading, height, orientation and color were adjusted. Once all the 
information was ordered in each layer, another important step was the adjustment of the coordinate system and 
projections for uniform data representation (Santiago, 2005).
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Phase 2. Scene recording
Once the scene is created, next step is its recording. To do this, once the functions for recording scenes of 
ArcGlobe package are checked, a series of parameters must be set such as:
x The various observer positions, from which the scene will be recorded.
x The light and shade of the different planes.
x The transparency layers, in order to highlight some over others in each plane.
x And other visibility effects, such as the height of the recording, established at over 6,000 meters.
After setting these parameters, the scene is ready for recording. In this case, ArcGlobe provides different 
recording modes, from which capturing frames mode from different views was chosen. This modality consists of 
recording from photographs that later will be linked by the program itself to create a continuous image. This mode 
allows continuous outcome subsequent adjustments, working with a timeline in which you can change the flight 
speeds, stops or set whether to show an area in detail, etc.
As the route of the Central Axis crosses the entire peninsula and reaches Paris, recording the entire video in a 
single animation became impossible due to the weight of the generated file. Therefore, the route of the Central Axis 
is divided into the following stretches:
x Stretch 1: Sines – Lisboa – Badajoz – Puertollano – Manzanares
x Stretch 2: Algeciras – Córdoba – Manzanares
x Stretch 3: Manzanares – Madrid – Zaragoza – Huesca
x Stretch 4: Pirineos – Toulouse – Limoges – Orleans – Paris
In the same way, each stretch had to be recorded in approximately minute long fractionating clips, preserving a 
high resolution image. Thus, when all clips were recorded, they were exported into AVI format, and joined in a later 
step, using the video editing program.
Additionally, a specific animation was incorporated to show the interconnectivity of the Central Axis with the 
main ports of Spain, France, Portugal and Northern Europe.
Phase 3. Editing exported clips from ArcGlobe
Once the segmented videos of the animation are generated, the next step is the union of these clips. For this, the 
free video editor software called AVS Video Editor was used.
This program allows the following utilities necessary for the generation of the animation:
x Creating a basic frame or video environment, showing the necessary information at all times, providing greater 
clarity of display. An example of the framework used is the one seen in Figure 2, in gray, which provides 
information on both the upper and lower part of the scene.
250   Fernando Roldán et al. /  Procedia - Social and Behavioral Sciences  160 ( 2014 )  244 – 253 
Figure 2. Example of the basic frame or video environment with the Peninsula Port connectivity.
x Adding floating explanatory labels for better understanding of the aerial views of the video or the geographical 
area that is being overflew.
Phase 4. Menu Creation and final compilation of the video
Finally, the final phase consists of creating a menu that allows both reproduction of the full animation in sections, 
and the compilation of the final video.
This phase includes the following tasks:
x The editing of the clips for the generation of the stretches, and with these, the full video.
x The design and addition of an initial explanatory menu and a sub-menu, where you can select the stretch you 
wish to view (Figures 3 and 4).
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Figure 3. Overview of the Central Axis 3D animation menu.
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Figure 4. Stretches submenu of the Central Axis 3D animation.
x Incorporation of background music track to provide another element, of secondary importance, for the video 
completion.
x The addition of credits, to finish the animation.
x And the final export to DVD format without losing image quality.
4. Results
The results of this study are the simple generation of an audiovisual product in which can be observed the Central 
Axis route 3D animation, both stretches and full way in a single video. 
The final appearance of the 3D animation, mentioned earlier, includes an initial menu, which includes three 
options: The direct visualization of the entire video, the visualization of the port interconnectivity video, and a sub-
menu, where you can select the stretch of the full route you want to display.
5. Conclusions
The conclusions of this study include, on the one hand, the technical aspect involved in creating the animation, 
and secondly, the aspect associated to the purpose itself.
At the technical level, it can be concluded that the outlined animation has been developed, though not without 
encountering difficulty in managing layers and recording compilation, the result of the limitations of a GIS program 
used to generate an animation. The complementarity of using a video editing program has helped to address the 
goals outlined originally.
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On the other hand, as to the purpose itself of creating the animation, this simulation has revealed important 
aspects such as:
x The geostrategic position of the Central Axis, demonstrating thus the great socio-economic impact of their 
interconnectivity with different logistic nodes (ports, airports, railway terminals and logistics and transport 
infrastructure) that pass by.
x The low environmental and territorial impact of the railway corridor route has been reflected via the 3D 
animation: It never crosses natural parks and protected areas. At the same time, the 3D Animation also shows the 
potential viability of the route through areas of reduced slope.
x The Central Axis clearly plays a vital role because it outlines a new route to link logistic nodes of great 
importance, from Atlantic ports (Sines, Algeciras and Lisbon) through central nodes such as Madrid, establishing
a direct union with the Northern Peninsular, across the Pyrenees to Paris and Northern Europe.
x The Central Axis contributes to integrate the freight railway network between Spain and its neighbors, France 
and Portugal, promoted by the multiannual financial framework (European Community, 2011b), which confirms 
the need for planning new routes for the transportation of goods, in a more agile and flexible way to Europe, 
given the current bottleneck of border crossing corridors in operation (Mediterranean and Atlantic).
x Finally the simulation can benefit a wide range of stakeholders from entities such as Fundación Transpirenaica –
in their promotion of the corridor capacities –, the Administration – to show the feasibility of the path –, and in 
general companies interested in extending the concept of supply chain management to other geographical areas 
and also interested in the use of intermodal modes for that end.
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